My fourth example of an epidemiological study illustrated the value of specialized registers, in particular a register of morbidity from cancer which, together with accidents and ischamic heart disease, now constitutes the principal threat to public health during the years of productive life. Several registers are now maintained on a national scale, either centrally, as the register of adverse reactions to drugs and the cancer register, or locally, as the registers of births, congenital anomalies, infectious diseases, immunization procedures, and cervical cytology that are maintained by Area or Regional Medical Officers. All these, and many more, have their uses, but they would be of far greater value if linked (or capable of being linked) with causes of hospital admission or death. Linked in such a way it should be possible to provide answers within days or weeks to many of the questions that are now regularly asked when people are exposed to new drugs, new industrial processes and products, and new pollutants. No matter how much care is taken to test the effect of new products before they are introducedand it is no easy matter to arrange for long-term toxicity testing of industrial products before they are shown to be of commercial value -a material may still have an unsuspected effect in man, producing perhaps cancer, fetal abnormality, or some bizarre syndrome such as progressive pulmonary hypertension.
The detection of a risk is not, of course, the end of an epidemiological study. Few activities in life do not carry some risk and none, I suspect, that are enjoyable. If cyclamates and saccharin cause cancer of the bladder in man, they may still be better for diabeticsand even for healthy peoplethan large amounts of sugar. We need, therefore, to be able to put some quantitative limits on the size that the risk may be. To do so in such a way that is economic in cost and time, we need a system that will bring together the main medical events in the life of an individual and make them available to the research worker. Such a system would, of course, also be of value in the care of individual patients and in the management of the health service; but these considerations are not relevant to today's discussion. A record system of the sort that I have described has been made possible by the development of computers and would be easy enough to protect against harmful or unauthorized disclosure by proper organization and legal restriction. But whether we are to have it is for the public, not the medical profession, to choose. It is our responsibility only to ensure that the choice is based on informed opinion. Research workers will, in any case, continue to need access to personal information on a large scale if the public is to be protected against the hazards of living in a complex industrialized society. In my experience, the great majority of people understand this perfectly well and have confidence in the professional research worker whether he is employed by the Medical Research Council, the University, or a private charity. We must be careful not to make the mistake that was made by the town council of Kilmarnock, when it abandoned the fluoridation of water as a result of the pressure of small groups, at a time when the University Department of Social Medicine at Edinburgh was able to show that the majority of the population wanted fluoridation to continue. This is a particularly unfortunate time to be discussing any impediments to research in hospitals. All the difficulties previously considered important have grown enormously in the last few months due to the financial stringencies forced upon the country as a whole. Nevertheless, before this there were clear signs of the sort of problems which were growing at a lesser rate. I think it would do no harm to say that the only thing which entitles a university hospital community to any other than the ordinary consideration is the quality of the research being conducted in it. In these days of emphasis on delivery of medical care both within and without the hospital, I would like to emphasize this as my belief, since research is vital for the highest standards of patient care and the training of students. This is because the atmosphere of critical inquiry which distinguishes the best medical research pervades the whole attitude of such a hospital and slipshod standards are attacked. There always has been and always will be an opinion quite widely held which opposes research on patients because of the potential risks and because of the special relationship between the patient and the doctor where the patient is in a sense the emotional captive. The same after all governs experiments carried out on volunteers like medical students. Society as a whole therefore has to provide the backing for research if it is to flourish and if the research workers are not to feel vaguely unethical. So long as this remains a permanent public dialogue, the situation will remain healthy, for it is my impression that society favours this spirit of inquiry even at the expense of some of its own comfort and even when ill. I welcome the controversies of the past few years even though extreme views were expressed, since doctors should feel pleased to be able to discuss their reasons for wanting to carry out experiments and nothing breeds suspicion as to motive more than secrecy. Again undue advertisement by the initial publication of research results in a daily newspaper has an adverse effect but to a lesser extent. However, the public becomes cynical about the motives of those conducting the research and anything which strikes a blow at the reasons for experiment is a blow at all medical science. I obviously put this question of atmosphere above all else, even though financial difficulties may make much research impossible. We now have to face a period where not only will there be no growth in the expenditure on medical research but probably in real money terms a reduction. This leads directly to the observation that the next most important part of research is the flow of young people into the field. In a period of no growth where movement out from senior positions is traditionally restricted, it is going to be very difficult to get young people into research. There will have to be movement created either by moving out of the top into a different job in medicine, or even early retirement. These matters require urgent consideration if stagnation in the near future is to be avoided. If we consider the medical graduate wishing to do research, who usually will have to do a PhD in some basic science to fit him for the highest levels of scientific work in medicine, then the distractions to his career are increasing, and elsewhere I have likened his progress to a medical Grand National with some of the recent hurdles added in terms of over-rigid specialty accreditation schemes (Peart 1973) . The temptation to even the brightest young people to leave expensive central areas for the delights of well paid practice can prove too great. Maybe it is as well that this test is applied on the basis that we want only the most dedicated to enter research. On the other hand, I cannot see why penalization rather than equity should be the rule. Most young research workers are very tender plants who require nourishing and encouraging to reach independent growth, and they have to be able to see there is a reasonable career available.
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The next major consideration seems to me to be that of the organization of science in medicine and again I have discussed the different attitudes prevailing in, for example, the Report of the Royal Commission on Medical Education under the chairmanship of Lord Todd (1968), where basic scientific departments were to be purposefully separated from hospital medicine (Peart 1970) . I believe the proper philosophy is the creation of new types of department without sharp distinction between pre-clinical and clinical areas where the basic scientists work alongside the more clinically oriented and who teach jointly, carry out joint research projects, and therefore bridge the traditional separation where people in hospitals or departments of medicine might not even break bread with their supposed colleagues in departments of physiology and biochemistry. There is little doubt that we have to be imaginative and it is possible to think of new alignments which do not necessarily involve spending more money and may even allow financial savings. If high quality science is to be preserved in hospital medicine, then we have a plain choice. Either the basic scientific departments are swallowed up into departments of medicine and the like (and I fear the end result would be a lowering of scientific standards), or a proper interface is created by giving due thought to the new type of alignment and organization which is needed. An example of the way in which a foundation can help positively in changing the direction of medical research is provided by the imaginative scheme proposed by The Wellcome Trust to finance new types of joint department (P 0 Williams 1973, unpublished) . In an ideal world where everyone is paid according to his merits, the high quality basic scientist would be paid the same as his clinical colleague, and the latter would get a special allowance for his extra clinical duties. The disparities are undoubtedly too great at the present time to make the new interlocking departments free of the stress caused by obvious financial injustice. I can foresee the time, if financial pressures increase even more, when it will be essential for those wishing to pursue research in academic medicine to be paid separately for their clinical duties, and it may be necessary even so to support scientific research by money raised through limited private practice or other sources. It may be either that or complete standstill and I would then have no doubt as to what ought to be done. The growth of private funding of research has not reached its full development, but in future this would depend on methods of raising money which have hitherto been frowned upon, e.g. lotteries. As long as the means are legitimate, anything which persuades the public to give money of its own free will would be welcomed by me, since I cannot see taxes on the gross national product being anything but a diminishing asset to medical research. It might be argued that those who had opted for a full time research career had the strongest case for support and that existing MRC and other units in hospitals should get priority, and further that new ventures should be financed only in this way. This would be a return to the starting point in 1920 of university medical units in London hospitals and I would regard it as the last solution to be tried and a disaster if the present growth and breadth of medical research which has been so hardly won were to be cast away.
Finally, research is based on and accomplished by application over continuous periods without distraction and many have regarded this as incompatible with the practice of clinical medicine. This means that more people are required in the field of clinical research related to patients than many recognize, since some of these people must have continuous time at their disposal to achieve anything, especially when young. Increasing pressures on time by clinical and teaching duties seem to be inevitable. I am encouraged by the great increase in whole time appointments in teaching hospitals where the recognition of the need to produce work and standards of medical care to justify any special consideration is becoming much wider spread.
Pressures on time mean that extra help will be essential and conjoined work with someone always in the laboratory will be ever more necessary. The position of non-medical graduates who are not in the basic scientific departments will require very special consideration, and I am sure that medical schools in particular will have to create special grades much as the research councils have done, so that people of high talent can be attracted, maintained and promoted in a career grade. Joint appointments are one solution, e.g. between physiology and medicine, and the only one which can be implemented fairly quickly without enormous financial burdens. Nonmedically qualified lecturers and so on, or scientific officers, will otherwise add intolerable financial burdens but they are going to play an ever increasing role in clinical research. While we will all have to follow the principle of cutting out something in existence to start something new, it is going to be very difficult to do this without some new source of finance, for these posts will undoubtedly be extra to current establishments. I suggest therefore, that in our priorities we think about future financing of research and I believe that we will have to pay for it out of extra earnings since I cannot see any fresh governmental sources of income, not even through contractual work. It is more likely that government money will be earmarked as for cancer, cardiovascular disease, and so on, and experience in the USA where money has been distributed in this way in the face of over-all reduction of funds is sufficient indication (Peart 1973 I doubt whether anyone here would wish to minimize the assessment of the value of new medicines in benefiting humanity in the last half century. The mortalities of the 1920s and 1930s are very different from those of today. Changes have occurred because new drugs have been discovered and developed and been made available for general use. Diabetes, a fatal disease before 1920, is controllable through a full life span. Tuberculosis is largely controlled. The period ranging from the discovery of the sulphonamides through penicillin and other antibiotics to trimethoprim, has made medical disorders, commonplace when I was a student and about which I was expected to be knowledgeable, virtually unheard of and quite probably largely out of the curriculum today. Immunization with effective vaccines has displaced
